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DETAILED ACTION 

Claim Rejections - 35 USC § J 02 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claim 9 is rejected under 35 U.S.C. 102(b) as being anticipated by Kikuchi et al US 
5.526,169, herein referred to as Kikuchi et al '169. 

Regarding claim 9, Kikuchi et al '169 discloses an electro-optic modulation device that 
includes an electro-optic crystal having a birefringence index changed by a coupled electric field 
(Column 4, line 54-Column 6, line 39, wherein the electro-optic modulator comprises crystals 
"1" and "2", which change the polarization of a laser beam based on an applied electric field 
from signal "9" and thereby has a variable birefringence index, Figures 2-3), and one pair of 
electrodes disposed so as to have the electro-optic crystal interposed therebetween to couple the 
electric field to the electro-optic crystal (Column 5, line 26-Column 6, line 39, wherein the pair 
of electrodes comprise groove electrode "5" and electrode "3", which surround the crystal "1" as 
shown Figure 2), and that changes polarization of light incident between the one pair of 
electrodes according to a change of the birefringence index depending upon a strength of the 
electric field coupled via the one pair of electrodes (Column 4, line 54-Column 6, line 39, 
wherein the polarization of light incident upon face "b" changes based upon the electric field 
strength applied to the electrodes by signal source "9", Figures 2-3), the electro-optic modulation 
device comprising: a base portion having a top surface (Column 4, line 54-Column 6, line 39, 
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wherein the base portion is the lower portion of electro-optic crystal "1" comprising a top surface 
defined by the lower portion of grove "8", Figures 2-3); and a ridge portion projecting from the 
top surface and extending in a direction of the incident light, at least a part of the ridge portion 
comprising the electro-optic crystal (Column 4, line 54-Column 6, line 39, wherein the ridge 
portion is the elevated portions of the crystal "1", Figures 2-3), the ridge portion having a width 
equivalent to a predetermined value or less (Column 4, line 54-Column 6, line 39, wherein the 
ridge portion has a width defined by the length of face "c", Figures 2-3), wherein the electrodes 
are formed on one pair of side faces opposed in a width direction of the ridge portion and on the 
whole top surface adjacent to the side faces (Column 5, line 26-Column 6, line 39, wherein the 
electrodes "5" and "3" are formed along opposing sides of the crystal "1" in a width direction 
and cover the exposed top surface of the base portion defined by the groove "8" as shown in 
Figures 2-3), and a distance between the electrodes formed on the one pair of side faces and a 
length of the ridge portion in the direction of the incident light are defined so that light 
propagating in the ridge portion does not get out of the ridge portion (Column 4, line 54-Column 
6, line 10, wherein a distance between the electrodes and a length of the ridge portion are 
defined, specifically as 0.4 mm and 12 mm, respectively, and Column 6, lines 11-19, wherein 
incident light propagates through the ridge from face "lb" of crystal "1" and out face "2b m of 
crystal "2", Figures 2-3). 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
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such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kikuchi et al 
; 1 69 as applied to independent claim 9 above. 

Regarding claim 25, Kikuchi et al'169 discloses an electro-optic device as shown above 
wherein the ridge portion comprises electro-optic crystal (Column 4, line 54-Column 6, line 39, 
wherein the ridge portion comprises electro-optic crystal "1", Figures 2-3), wherein the base 
portion is made of a en electro-optic crystal made of KTP (Column 4, line 54-Column 5, line 24), 
but does not specifically disclose that the base portion comprises photonic crystal having a 
periodic structure. However it is well known in art electro-optic crystals for periodic photonic 
crystals to be made of KTP for the purpose of forming electro-optic crystalline structures with 
non-linear properties. Therefore it would have been obvious to one having ordinary skill in the 
art at the time the invention was made for the electro-optic. device of Kikuchi et al' 169 to further 
comprise the base portion comprising a photonic crystal having a periodic structure since it is 
well known in art electro-optic crystals for periodic photonic crystals to be made of KTP for the 
purpose of forming electro-optic crystalline structures with non-linear properties. 

Claims 10, 13, and 16-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kikuchi et al '169 as applied to independent claim 9 above, in view of Minakata et al US 
4,866,406, herein referred to as Minakata et al '406. 

Regarding claims 10 and 13, Kikuchi et al '169 discloses an electro-optic modulation 
device as shown above, but does not specifically disclose that the ridge portion is formed nearly 
in the center of one side face of the base portion when seen from the direction of the light 
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incidence, or that an insulator covers the ridge portion and parts of the electrodes, formed on one 
pair of the side faces. In the same field of endeavor of electro-optic modulation devices, 
Minakata et al 4 406 teaches of an electro-optic modulation device comprising a ridge portion 
formed nearly in the center of one side face of the base portion when seen from the direction of 
the light incidence (Column 8, lines 28-68, wherein the modulator shown in Figure 1 comprises a 
base portion "1" and a ridge portion "2" comprising an electro-optic crystal formed nearly in the 
center of the base from the light incidence side) wherein the ridge portion and parts of the 
electrodes, formed on one pair of the side faces are covered by an insulator (Column 8, lines 28- 
68, wherein the ridge portion "2" and internal sides, i.e. parts thereof, of electrodes "4" formed 
on side faces of ridge portion "2" are covered by an insulating silicon dioxide layer "3", Figure 
1 ) for the purpose of providing an insulating layer having a smaller refractive index than the 
optical waveguide to laminate the device in order to reduce dielectric losses (Column 7, lines 57- 
65 and Column 8, lines 28-68). Therefore it would have been obvious to one having ordinary 
skill in the art at the time the invention was made for the electro-optic modulation device of 
Kikuchi et al' 169 to further comprise a ridge portion formed nearly in the center on the one side 
face of the base portion when seen from the direction of the light incidence, wherein an insulator 
covers the ridge portion and parts of the electrodes, formed on one pair of the side faces since 
K4inakata et al '406 teaches of an electro-optic modulation device comprising a ridge portion 
formed nearly in the center on the one side face of the base portion when seen from the direction 
of the light incidence, wherein the ridge portion and parts of the electrodes, formed on one pair 
of the side faces are covered by an insulator for the purpose of providing an insulating layer 
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having a smaller refractive index than the optical waveguide to laminate the device in order to 
reduce dielectric losses. 

Regarding claims 16-20, Kikuchi et al '169 discloses an electro-optic modulation device 
as shown above,- but does not specifically disclose that the device comprises a low refractive 
index medium having a refractive index which is lower than a refractive index of the electro- 
optic crystal, at least near a side face of the ridge potion located on the base side and included in 
one pair of side faces other than the one pair of side faces on which the pair of electrodes are 
formed, wherein an upper portion of the ridge portion comprises the electro-optic material and a 
lower portion of the ridge or base portion comprises the low refractive index material, wherein 
the low refractive index medium is electro-optic crystal of similar components to the electro- 
optical crystal, but which is lower in refractive index on the basis of a difference in composition 
ratio. In the same field of endeavor of electro-optic modulation devices, Minakata et al '406 
leaches of an electro-optic modulation device comprising a ridge portion as shown above and 
further teaches that the device comprises a low refractive index medium having a refractive 
index which is lower than a refractive index of the electro-optic crystal at least near a side face of 
the ridge potion located on the base side and included in one pair of side faces other than the one 
pair of side faces on which the pair of electrodes are formed wherein an upper portion of the 
ridge portion comprises the electro-optic material and a lower portion of the ridge or base portion 
comprises the low refractive index material (Column 7, line 40-Column 8, line 68, wherein the 
substrate "1" comprises a material (LiNb03) which has a lower refractive index than the material 
(Ti-diffused LiNb0 3 ) of optical waveguide crystal section "2", Figure 1), wherein the low 
refractive index medium is electro-optic crystal of similar components to the electro-optical 
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crystal, but which is lower in refractive index on the basis of a difference in composition ratio 
(Column 7, line 40-Column 8, line 68, wherein the substrate "1" is made of similar crystal 
material to the waveguide section "2" yet has a lower refractive index than the optical waveguide 
crystal section "2", Figure 1) for the purpose of providing an optical waveguide with small 
dielectric losses (Column 7, lines 57-65 and Column 8, lines 28-68). Therefore it would have 
been obvious to one having ordinary skill in the art at the time the invention was made for the 
electro-optic modulation device of Kikuchi et al '169 to further comprise a low refractive index 
medium having a refractive index which is lower than a refractive index of the electro-optic 
crystal, at least near a side face of the ridge potion located on the base side and included in one 
pair of side faces other than the one pair of side faces on which the pair of electrodes are formed, 
wherein an upper portion of the ridge portion comprises the electro-optic material and a lower 
portion of the riclge or base portion comprises the low refractive index material, wherein the low 
refractive index medium is electro-optic crystal of similar components to the electro-optical 
crystal, but which is lower in refractive index on the basis of a difference in composition ratio 
since Minakata et al '406 teaches of an electro-optic modulation device comprising a ridge 
portion as shown above and further teaches that the device comprises a low refractive index 
medium having a refractive index which is lower than a refractive index of the electro-optic 
crystal at least near a side face of the ridge potion located on the base side and included in one 
pair of side faces other than the one pair of side faces on which the pair of electrodes are formed 
wherein an upper portion of the ridge portion comprises the electro-optic material and a lower 
portion of the ridge or base portion comprises the low refractive index material, wherein the low 
refractive index medium is electro-optic crystal of similar components to the electro-optical 
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crystal, but which is lower in refractive index on the basis of a difference in composition ratio for 
the purpose of providing an optical waveguide with small dielectric losses. 

Regarding claims 21-24, Kikuchi et al '169 discloses an electro-optic modulation device 
as shown above, but does not specifically disclose that the device comprises a low refractive 
index medium in an upper part of the base portion comprises a gas or that the device comprises 
an adhesive agent located as claimed. In the same field of endeavor of electro-optic modulation 
devices, Minakata et al '406 teaches of an electro-optic modulation device comprising low 
refractive index medium in an upper part of the base portion comprising a gas (Column 9, line 
44-Column 10, line 35, wherein the gap "7" comprising air is the low refractive index medium 
in the upper part of the base portion, Figure 6) wherein the device comprises an adhesive agent 
located as claimed (Column 9, line 44-Column 10, line 35, wherein the adhesive agent comprises 
a buffer layer that acts as a laminate on an upper part of the base portion to bond the electrodes 
"4" to the substrate 46 1" as claimed, Figure 6) for the purpose of providing an optical waveguide 
comprising a buffer layer and an insulating layer with small dielectric losses (Column 7, lines 
57-65 and Column 9, line 44-Column 10, line 35). Therefore it would have been obvious to one 
having ordinary skill in the art at the time the invention was made for the electro-optic 
modulation device of Kikuchi et al ' 169 to further comprises a low refractive index medium in 
an upper part of the base portion comprising a gas wherein the device comprises an adhesive 
agent located as claimed since Minakata et al '406 teaches of an electro-optic modulation device 
comprising low refractive index medium in an upper part of the base portion comprising a gas, 
wherein the device comprises an adhesive agent located as claimed for the purpose of providing 
an oplical waveguide comprising a buffer layer an insulating layer with small dielectric losses. 
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Response to Arguments 

Applicant's arguments filed September 25, 2007 have been fully considered but they are 
not persuasive. Specifically, regarding independent claim 9, as amended, applicant argues that 
Kikuchi et al ' 1 69 does not disclose that a distance between the electrodes formed on the one 
pair of side faces and a length of the ridge portion in the direction of the incident light are 
defined so that light propagating in the ridge portion does not get out of the ridge portion. 
However, the examiner disagrees since Kikuchi et al '169 discloses a distance between the 
electrodes formed on the one pair of side faces and a length of the ridge portion in the direction 
of the incident light are defined so that light propagating in the ridge portion does not get out of 
the ridge portion (Column 4, line 54-Column 6, line 10, wherein a distance between the 
electrodes and a length of the ridge pcprtion are defined, specifically as 0.4 mm and 12 mm, 
respectively, and Column 6, lines 11-19, wherein incident light propagates through the ridge 
from face "lb" of crystal "1" and out face M 2b ,M of crystal "2", Figures 2-3) as shown above. 

Regarding independent claim 1 3, as amended, applicant argues that the Minakata et al 
'406 reference does not disclose an insulator that covers the ridge portion and parts of the 
electrodes, formed on one pair of the side faces. However, the examiner disagrees since 
Minakata et al '406 teaches of the ridge portion and parts of the electrodes, formed on one pair of 
the side faces are covered by an insulator (Column 8, lines 28-68, wherein the ridge portion "2" 
and internal sides, i.e. parts thereof, of electrodes "4" formed on side faces of ridge portion "2" 
are covered by an insulating silicon dioxide layer "3", Figure 1) as shown above. 

A Ho wable Subject Matter 

Claims 12 and 14-15 are allowed. 
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The following is an examiner's statement of reasons for allowable subject matter: none of 
the prior art alone or in combination disclose or teach of the claimed combination of limitations 
to warrant a rejection under 35 USC 102 or 103. 

Specifically regarding independent claim 12, none of the prior art alone or in combination 
disclose or teach of an electro-optic modulation device comprising a ridge portion comprising an 
electro-optic crystal as claimed, specifically comprising an insulator that covers the whole 
device. 

Specifically regarding independent claim 14, none of the prior art alone or in combination 
disclose or teach of an electro-optic modulation device comprising a ridge portion comprising an 
electro-optic crystal as claimed, specifically comprising an insulator which covers a top surface 
of the ridge portion and side faces of a pair of electrodes which are continuous with the top 
surface of the ridge portion. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jessica T. Stultz whose telephone number is (571) 272-2339.- 
The examiner can normally be reached on M-F 8-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ricky Mack can be reached on 571-272-2333. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-2^2-1000. 





Jessica T Stultz 
Examiner 
Art Unit 2873 
November 13,2007 



